EXPANSION   OF   GASES
and also so to arrange the tubes FGH&ad. F1G1H1 that the volume of air contained in the upper part of these tubes should be exactly equal when the mercury is at the same level and adjusted to the mark made on one of them. Yet this is not necessary ; it will, in fact, serve if the ratio -4-is the same for the two pieces of apparatus. It will do, indeed, for this to take two bulbs of nearly the same volume and gauge them carefully by means of distilled water, after they have been attached to their capillary tubes. In the same way the tiny volume in the part Fa of the tube FGH as far as the mark a, is measured by means of mercury; on the other tube F'G'H' are made two marks, of and a", and the volume up to of and that between the two marks a and a", are calibrated by means of mercury.
This done, we know the ratio ^ for the first bulb, and the volume V[ of the second bulb; then v1 must be equal to ~ V1. It is easy to find the point on the tube G' H' which corresponds to this volume vl ; its distance d from the mark at is then calculated.
The tube FGH being cemented in its tubulure and the apparatus fastened to its vertical support, the tube F(G!Hl is fixed in the place where it belongs. For this purpose, the level of the mark a upon the tube FGIIis found with the cathetom-eter, and the glass is then turned towards the tube F'G{Hl. If the latter tube is in the proper position, the crossing of the threads of the glass should be aiming at the point which corresponds to the volume v1} consequently the mark ar should be at a distance d above or below ; by means of the instrument we find whether this is in fact the case, that is, the glass is raised or lowered by an amount d, and the tube F'G'H1 is adjusted so that the mark a' is hidden by the horizontal thread of the glass in its new position ; then the tube is fastened in place with mastic.
To make sure that the differential apparatus is properly adjusted, an experiment is made, filling both bulbs with dry air. The two side tubes op are closed when the bulbs are in melting ice and the mercury has been brought to the level of a
117emperature of melting ice and under a pressure of 0.555 m., certain of these gases are close to their point of condensation; for sulphurous acid is, of all these gases, the easiest to liquefy
